Background and Objectives: The prevalence of atrial fibrillation (AF), the most common sustained arrhythmia, is expected to rise with the aging population, but very few studies have reported on the prevalence and risk factors of AF in Korea. Subjects and Methods: We analyzed 10,012 Korean adults (4,750 men and 5,262 women), 40-69 years old, who were enrolled in the Korean Genome and Epidemiology Study. AF was diagnosed by single electrocardiogram recording in a baseline survey (2001)(2002)(2003). Results: The estimated prevalence of AF was 0.4% {95% confidence interval (CI), 0.28-0.52} in adults 40-69 years old, and increased to 1.0% in individuals 60-69 years old. The prevalence rate for men (0.6%) was higher than for women (0.2%) across all age groups. In multiple logistic regression analysis, AF was significantly associated with old age {odds ratio (OR) 
Introduction
Atrial fibrillation (AF) is the most common sustained arrhythmia and is generally characterized by a rapid and irregular heartbeat. During AF, atrial activity is inefficient, and blood may stagnate in the atria, promoting clot formation. 1) Thus, AF increases the risk of stroke four-to five-fold and is responsible for approximately 15% of all strokes.
2)3)
Stroke is the second leading cause of death in Korea. The mortality rate due to ischemic and hemorrhagic stroke per 100,000 people is 61.4 person-years, second only to cancer (134.8 person-years). 4) In a study on stroke risk prediction in subjects aged 55-84 years, the 10-year incidence among Korean men was 9.51%, which is similar to data on men from the United States, but Korean women had a higher incidence rate (8.98%) than United States (US) women (6.5%). 5) To date, many studies have reported multiple risk factors for AF. 6)7) Aging is an important cardiovascular risk factor and plays a role in the development of AF. The prevalence of AF is about 3.8% in individuals over 60 years of age, but reaches approximately 9% in those over 80 in the United States. 8) Obesity is an independent risk factor for AF, and is associated with increased left atrium size, which is also a risk factor for AF. 9) 10) The risk of new-onset AF is 3-4% higher per unit increase in body mass index (BMI). 11) In the Framingham Study, the adjusted hazard ratio of incident AF was about 1.5 for people who were obese irrespective of gender.
12) Thus, the rising incidence of AF could result in part from the current obesity pandemic.
As Western countries and Korea are confronted with aging populations and an increasing prevalence of obesity, the number of patients with AF is expected to rise sharply over the next 50 years. Thus estimating the prevalence of AF in Korea is important because only a few such studies have been conducted. The purpose of this study was to estimate AF prevalence and risk factors in Korea.
Subjects and Methods

Study population
The Korean Genome and Epidemiology Study, a community-based prospective cohort study, started in 2001 with the support of the Korean National Institute of Health; the detailed sampling strategy is described in previous reports. 13)14) In total, 10,038 subjects, 40-69 years old, were enrolled in an urban (Ansan) and a rural (Anseong) area in Gyeonggi Province, Republic of Korea. After excluding 26 subjects with incomplete data, 10,012 individuals (4,750 men and 5,262 women) were enrolled in this study. The study protocol was approved by the institutional review committee and informed consent was obtained from all subjects.
Baseline examinations
A baseline survey was performed between May, 2001, and February, 2003. Information was collected about medical history and behavioral characteristics by trained interviewers. Blood samples were taken after an overnight fast (8-14 hours), and biochemical assays including plasma glucose were done by a commercial laboratory (Seoul Clinical Laboratories, Seoul, Republic of Korea).
Hypertension was defined as systolic blood pressure (SBP) ≥140 mmHg, diastolic blood pressure (DBP) ≥ 90 mmHg, or the use of antihypertensive medications. Criteria for diabetes mellitus were a fasting plasma glucose (FPG) ≥126 mg/dL or an oral glucose tolerance test (OGTT) at 2 hours (2hPG) ≥200 mg/dL, or use of insulin or other medications to treat hyperglycemia. Obesity was defined as BMI ≥25.0 kg/m 2 according to the guideline of the International Association for the Study of Obesity in the Western Pacific Region of the World Health Organization (WHO). 15) Disease history of ischemic heart disease, congestive heart failure, as well as smoking and alcohol consumption were obtained by trained interviewers. Current smokers were defined as present smokers or individuals who had attempted to stop smoking during the past year. Current drinkers were classified according to current alcohol intake.
The electrocardiogram (ECG) findings were independently evaluated by two trained medical doctors. AF was defined by disorganized atrial activity without discrete p waves, atrial activation ranging from 350 to 600 beats per minute, and irregular ventricular response.
Statistical analysis
Statistical analyses were performed with Statistical Package for Social Science (SPSS) version 12.0 software (SPSS Inc., Chicago, IL). Normally distributed continuous variables are expressed as the mean±SD. Dichotomous variables are presented as numbers and percentages. Logistic regression analysis was conducted to determine the Odds ratio (ORs) and 95% Confidence intervals (CIs) for the independent variables associated with AF development. All tests were two-tailed and a p<0.05 was considered statistically significant. Table 1 shows the number of participants grouped according to age and general characteristics. The mean age of the participants was 52.3 years (51.8 in men, 52.7 in women), and ranged from 40 to 69 years. The proportion of individuals aged over 60 years was 26.8%.
Results
The overall prevalence of AF was 0.4% (39/10,012) in adults 40-69 years of age and 1.0% (28/2,688) in the 60-69 age group (Table 2 ). In the 40-69 age group, the prevalence was 0.6% (30/4,750) in men and 0.2% (9/ 5,262) in women, and in the 60-69 age group, the prevalence was 1.8% (21/1,162) in men and 0.5% (7/ 
Discussion
In this study, the crude prevalence of AF was 0.1%, 0.2%, and 1.0% in the age groups 40-49, 50-59, and 60-69 years old, respectively. Among individuals with AF, 71.8% were over the age of 60. These percentages are less than those of a previous study reporting the prevalence of AF as being 0.1%, 0.5%, 1.4%, and 2.0% in Koreans aged 40-49, 50-59, 60-69, and over 70 years old, respectively. 16) This discrepancy may have resulted from differences between the study populations-the previous study used ECG data of 14,540 adults from Gyeongsangnam-do aged 40 years or older obtained from a general health screening test by the National Health Insurance Cooperation that only included ECGs from volunteer subjects, including those with suspected abnormal heart function. Our study analyzed ECG data from all participants; hence, the prevalence of AF may have been artificially augmented in the previous study. Nevertheless, the prevalence of AF in men was consistently threefold higher than that in women in both studies. Another study group analyzed the data from Health Insurance Review and Agency (HIRA), and reported the prevalence of AF was 1.95% and 2.41% in Koreans over the age of 60 or 70 years old. 17) In a hospital-based retrospective study of Koreans who had repeatedly received screening tests for general health, the incidence of new-onset AF was estimated to be 2.9 per 1,000 person-years in those over the age of 65. 18) Our results are similar to the prevalence of AF reported in other Asian countries. In Japan, the overall prevalence of AF was 0.9% in adults aged 30 years or older, and age-specific prevalence rates were 1% in the 60-69 age group and 2.9% in the over 70 age group. These results were derived from three national surveys on cardiovascular diseases during the years 1980-2000. 19) In the Chinese population of Singapore, age-specific prevalence rates were 1.3% in the 60-69 age group and 2.3% in the over 70 age group. 20) As in other Asian populations, the prevalence of AF in Koreans was much lower than that reported for the US population, roughly less than half the US rate.
8)20)
We also performed analysis of the predisposing risk factors of AF. Although well-known risk factors such 0.851 Data are presented as n (%). *Multiple logistic regression analysis was adjusted for age group, gender, hypertension, diabetes mellitus, ischemic heart disease, and congestive heart failure as covariables. BMI: body mass index (kg/m 2 ), OR: odds ratio, CI: confidence interval as hypertension and ischemic heart disease showed significant associations with AF in the simple logistic regression analyses, only old age, male gender, diabetes mellitus, and congestive heart failure remained as statistically independent risk factors for AF after multiple logistic regression analysis. In the Framingham Heart Study, after multivariable adjustment, hypertension was significantly associated with a 1.5-and 1.4-fold risk, heart failure a 4.5-and 5.9-fold risk for AF in men and women, respectively, and myocardial infarction was associated with a 1.4-fold risk for AF in men only. 6) In addition, the lifetime risk for development of AF increased by 7-10% in adults aged 40 years or older with antecedent congestive heart failure or myocardial infarction.
21) The lack of association between ischemic heart disease and AF in our study may have been due to an underestimation of ischemic heart disease obtained by a questionnaire and the relatively small proportion of elderly people who were vulnerable to cardiovascular diseases.
Several studies have reported that people who are obese have increased susceptibility to AF. Wang et al. 12) observed that obese individuals had a 50-60% increased risk of AF in both genders. Dublin et al. 11) reported that the AF risk was 3% higher on average and 7% higher in sustained AF (duration ≥6 months) per unit increase in BMI. In a US population, the prevalence of obesity, defined as BMI ≥30 kg/m 2 , was 32.2% in adults aged 20 years or older and 31.0% in those aged 60 years or older. 22) In Korean adults, the prevalence of obesity, defined as BMI ≥25 kg/m 2 according to the guideline of the International Association for the Study of Obesity in the Western Pacific Region of the WHO, 15) was 31.5% and 36.1% for the same age groups, respectively. 23) However, despite the similarity in the prevalence of obesity, our data did not show any association between obesity and the risk of AF. This population difference in obesity-related AF risk may result from differences in the prevalence of other cardiovascular risk factors, including hypertension, diabetes, and ischemic heart disease.
Recently, Watanabe et al. 24) showed that metabolic syndrome and all the associated components except elevated triglycerides significantly increased the risk of new-onset AF in a Japanese population. However, in our study population, metabolic syndrome, as well as the associated components, was not significantly associated with the risk of AF (data not shown). The association between metabolic syndrome, obesity, and the development of AF is unclear, suggesting that further studies are needed to confirm our results in a larger population or other ethnic group.
Several limitations in our study should be noted. Since the study population was relatively small and only individuals aged 40-69 years were enrolled, the number of patients with AF could have been underestimated. In particular, cardiovascular diseases as the underlying causes of AF might be underreported due to the inaccuracy of self-reporting. Nevertheless, we performed this study using a prospective community-based cohort study, which should have minimized the sampling bias effect. As a result, the prevalence data of AF could be considered representative of the Korean population.
In conclusion, the prevalence of AF was 0.4% in Korean individuals 40-69 years of age. The prevalence of AF may increase with the aging population as well as the obesity epidemic. Thus, AF may become a public health problem of major concern. Changing the awareness and management of AF is needed to help reduce future cardiovascular disease events, and our results help further the understanding of AF in Korea.
